






































































Symbols 

<B2> 

<B3> 

M 

( ) 

A 

'¥ 

V 

Am 
STACK 

P 

xxx 
SSS 

DDD 

APPENDIX I 

FUNCTIONAL DEFINITION 

Meaning 

Second byte of the instruction 

Third byte of the instruction 

One of the scratch pad register references: A, B, C, D, E, H, L 

One of the following flag flip-flop references: C, Z, S, P 

Flag flip-flop codes: 
00 carry 
01 zero 
10 sign 
11 parity 

Memory location indicated by the contents of registers Hand L 

Contents of location or register 

Logical product 

Exclusive "or" 

I nclusive "or" 

Bit m of the A-register 

I nstruction counter (P) pushdown register 

Program Counter 

Is transferred to 

A "don't care" 

Source register for data 

Destination register for data 

Register # Register Name 
(SSS or DDD) 

000 A 
001 B 
010 C 
011 D 
100 E 
101 H 
110 L 
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INDEX REGISTER INSTRUCTIONS 

LOAD DATA TO INDEX REGISTERS - One Byte 
Data may be loaded into or moved between any of the index registers, or memory registers. 

Lr,r2 11 DOD SSS (rl)-(r2) Load register rl with the content of r2' 
(one cycle - PCI) The content of r2 remains unchanged. If SSS=DDD, 

LrM 
(two cycles -
PCI/PCR) 

LMr 
(two cycles -
PCI/PCW) 

11 ODD 111 

11 111 SSS 

LOAD DATA IMMEDIATE - Two Bytes 

the instruction is a NOP (no operation). 

(r)-(M) Load register r with the content of the 
memory location addressed by the contents of 
registers Hand L. (000#111 - HALT instr.) 

(M)-(r) Load the memory location addressed by 
the contents of registers Hand L with the content 
of register r. (SSS#111 - HALT instr.) 

A byte of data immediately following the instruction may be loaded into the processor or into the 
memory 

Lrl 00 DOD 110 
(two cycles - <B2> 
PCI/PCR) 

LMI 00 111 110 
(three cycles - < B2> 
PC I fPC R/PCW) 

INCREMENT INDEX REGISTER - One Byte 

INr 00 DOD 000 
(one cycle - PCI) 

DECREMENT INDEX REGISTER - One Byte 

DCr 00 DOD 001 
(one cycle - PCI) 

(r) - <B2 > Load byte two of the instruction into 
register r. 

(M) - <B2> Load byte two of the instruction into 
the memory location addressed by the contents of 
registers Hand L. 

(r) - (r)+1. The content of register r is incremented by 
one. All of the condition flip-flops except carry are 
affected by the result. Note that DDDi=OOO (HALT 
instr.) and 000#111 (content of memory may not 
be incremented). 

(r)--(r)-1. The content of register r is decremented 
by one. All of the condition flip-flops except carry 
are affected by the result. Note that DDDi=OOO (HALT 
instr.) and DDD:!111 (content of memory may not be 
decremented) . 

ACCUMULATOR GROUP INSTRUCTIONS 

Operations are performed and the status flip-flops, C, Z, S, P, are set based on the result of the operation. 
Logical operations (NOr, XRr, ORr) set the carry flip-flop to zero. Rotate operations affect only the 
carry flip-flop. 

ALU INDEX REGISTER INSTRUCTIONS - One Byte 
(one cycle - PCI) 
Index Register operations are carried out between the accumulator and the content of one of the index 
registers (SSS=OOO thru SSS=110). The previous content of register SSS is unchanged by the operation. 

ADr 10 000 SSS (A)-(A)+(r) Add the content of register r to the 
content of register A and place the result into 
register A. 

ACr 10 001 SSS (A)-(A)+(r)+(carry) Add the content of register r 
and the contents of the carry flip-flop to the content 
of the A register and place the result into Register A. 

SUr 10 010 SSS (A)-(A)-(r) Subtract the content of register r from 
the content of register A and place the result into 
register A. 
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ACCUMULATOR GROUP INSTRUCTIONS - Cont'd. 

SBr 10 011 SSS 

NDr 10 100 SSS 

XRr 10 101 SSS 

ORr 10 110 SSS 

CPr 10 111 SSS 

ALU OPERATIONS WITH MEMORY - One Byte 
(two cycles - PCI/PCR) 

(A)-(A)-(r)-(borrow) Subtract the content of 
register r and the content of the carry flip-flop from 
the content of register A and place the resu It into 
register A. 

(A)-(A) I\(r) Place the logical product of the register 
A and register r into register A. 

(A)-(A)V(r) Place the "exclusive - or" of the 
content of register A and register r into register A. 

(A)-(A)V(r) Place the "inclusive - or" of the 
content of register A and register r into register A. 

(A)-(r) Compare the content of register A with 
the content of register r. The content of register A 
remains unchanged. The flag flip-flops are set by the 
result of the subtraction. 

Arithmetic and logical operations are carried out between the accumulator and the byte of data 
addressed by the contents of registers Hand L. 

ADM 10 000 111 

ACM 10 001 111 

SUM 10 010 111 

SBM 10 011 111 

NDM 10 100 111 

XRM 10 101 111 

ORM 10 110 111 

CPM 10 111 111 

ALU IMMEDIATE INSTRUCTIONS - Two Bytes 
(two cycles -PCI/PCR) 

(A)-(A)+(M) ADD 

(A)-(A)+(M)+(carry) ADD with carry 

(A)-(A)-(M) SUBTRACT 

(A)-(A)-(M)-(borrow) SUBTRACT with borrow 

(A)-(A)I\(M) Logical AND 

(A)-(A)V(M) Exclusive OR 

(A)-(A)V(M) Inclusive 0 R 

(A)-(M) COMPARE 

Arithmetic and logical operations are carried out between the accumulator and the byte of data 
immediately following the instruction. 

ADI 00 000 100 (A)-(A)+<B2> 
<B2> 

ACI 00 001 
<B2> 

SUI 00 010 
<B2> 

SBI 00 011 
<B2> 

NDI 00 100 
<B2> 

XRI 00 101 
<B2> 

ORI 00 110 
<B2> 

CPI 00 111 
<B2> 

100 

100 

100 

100 

100 

100 

100 

ADD 

(A)-(A)+<B2>+(carry) 
ADD with carry 

(A)-(A)-<B2> 
SUBTRACT 

(A)-(A)-<B2> -(borrow) 
SUBTRACT with borrow 

(A)-(A)I\<B2> 
Logical AND 

(A)-(A)¥ <B2> 
Exclusive OR 

(A)-(A)V <B2> 
Inclusive 0 R 

(A)- <B2> 
COMPARE 
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ROTATE INSTRUCTIONS - One Byte 
(one cycle - PCI) 
The accumulator content (register A) may be rotated either right or left, around the carry bit or 
through the carry bit. Only the carry flip-f.lop is affected by these instructions; the other flags are 
unchanged. 
RLC 

RRC 

00 000 

00 001 

010 

010 

A m+1-Am, Ao-A7, (carry)-A7 
Rotate the content of register A left one bit. 
Rotate A7 into Ao and into the carry flip-flop. 

A m-Am+1 , A 7-Ao, (carry)-Ao 
Rotate the content of register A right one bit. 
Rotate Ao into A7 and into the carry flip-flop. 

RAL 00 010 010 A m+1-Am ,Ao-(carrY),(carry)-A7 
Rotate the content of Register A left one bit. 
Rotate the content of the carry flip-flop into Ao. 
Rotate A7 into the carry flip-flop. 

RAR 00 011 010 Am-Am+1,A7 -(carry), (carry)-Ao 
Rotate the content of register A right one bit. 
Rotate the content of the carry flip-flop into A 7. 
Rotate Ao into the carry flip-flop. 

PROGRAM COUNTER AND STACK CONTROL INSTRUCTIONS 
JUMP INSTRUCTIONS - Three Bytes 

(three cycles - PCI/PCR/PCR) 
Normal flow of the microprogram may be altered by jumping to an address specified by bytes two 
and three of an instruction. 
JMP 01 XXX 100 
(Jump Unconditionally) 

JFc 
(Jump if Condition 
False) 

JTc 
(Jump if Condition 
True) 

01 

01 

<B2> 
<B3> 

OC4C3 
<~> 
<B3> 

000 

1C4 C3 000 
<B2> 
<B3> 

CALL INSTRUCTIONS - Three Bytes 
(three cycles - PCI/PCR/PCR) 

(P)-<B3><B2> Jump unconditionally to the 
instruction located in memory location addressed 
by byte two and byte three. 

If (c) = 0, (P)-<B3> <B2>' Otherwise, (P) == (P)+3. 
If the content of flip-flop c is zero, then jump to 
the instruction located in memory location <B3> <B2> ; 
otherwise, execute the next instruction in sequence. 

If (c) == 1, (P)-<B3> <B2>' Otherwise, (P) == (P)+3. 
If the content of flip-flop c is one, then jump to the 
instruction located in memory location <B3> <B2> ; 
otherwise, execute the next instruction in sequence. 

Subroutines may be called and nested up to seven levels. 
CAL 01 XXX 110 (Stack)-(P), (P)-<B3> <B2>. Shift the content of P 
(Call subroutine <B2> to the pushdown stack. Jump unconditionally to the 
Unconditionally) < B3> instruction located in memory location addressed by 

CFc 01 
(Call subroutine 
if Condition False) 

CTc 01 
(Call subroutine 
if Condition True) 

OC4C3 010 
<B2> 
<B3> 

1C4 C3 010 
<B2> 
<B3> 

byte two and byte three.-

If (c) == 0, (Stack) ..... (P), (Pl-<B3><B2>. Otherwise, 
(P) == (P)+3. If the content of flip-flop c is zero, then 
shift contents of P to the pushdown stack and jump 
to the instruction located in memory location<B3><B2'> ; 
otherwise, execute the next instruction in sequence. 

If (c) == 1, (Stack)-(P), (P)-<B3> <B2>. Otherwise, 
(P) == (Pl+3. If the content of flip-flop c is one, then 
shift contents of P to the pushdown stack and jump 
to the instruction located in memory location<B3> <B2>; 
otherwise, execute the next instruction in sequence. 

In the above JUMP and CALL instructions < B2 > contains the least significant half of the address and 
<B3> contains the most significant half of the address. Note that D6 and D7 of<B3>are "don't care" 
bits since the CPU uses fourteen bits of address. 
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RETURN INSTRUCTIONS - One Byte 
(one cycle - PCI) 
A return instruction may be used to exit from a subroutine; the stack is popped-up one level at a time. 

RET 00 XXX 111 (P)-(Stack). Return to the instruction in the memory 
location addressed by the last value shifted into the 
pushdown stack. The stack pops up one level. 

RFc 
(Return Condition 
False) 

RTc 
(Return Condition 
True) 

RESTART INSTRUCTION - One Byte 
(one cycle - PCI) 

If (c) = 0, (P)-(Stack); otherwise, (P) = (P)+1. 
If the content of flip-flop c is zero, then return to 
the instruction in the memory location addressed by 
the la,,( value inserted in the pushdown stack. The stack 
pops up one level. Otherwise, execute the next instruction 
in sequence. 

If (c) = 1, (P)-(Stack); otherwise, (P) = (P)+1. 
If the content of flip-flop c is one, then return to 
the instruction in the memory location addressed by 
the last value inserted in the pushdown stack. The stack 
pops up one level. Otherwise, execute the next instruction 
in sequence. 

The restart instruction acts as a one byte call on eight specified locations of page 0, the first 256 instruction 
words. 

RET 00 AAA 101 (Stack)-(P) ,(P)-(OOOOOO OOAAAOOO) 
Shift the contents of P to the pushdown stack. 
The content, AAA, of the instruction register is 
shifted into bits 3 through 5 of the P-counter. All 
other bits of the P-counter are set to zero. As a one­
word "call", eight eight-byte subroutines may be 
accessed in the lower 64 words of memory. 

INPUT /OUTPUT I NSTR UCTI ONS 
One Byte 

(two cycles - PCI/PCC) 
Eight input devices may be referenced by the input instruction 

INP 01 OOM MM1 (A)-(input data lines). The content of register A 
is made available to external equipment at state T1 
of the PCC cycle. The content of the instruction 
register is made available to external equipment at 
state T2 of the PCC cycle. New data for the 
accumulator is loaded at T3 of the PCC cycle. 
MMM denotes input device number. The content of the 
condition flip-flops, S,Z,P,C, is output on Do, 0 1 , O2 , 03 
respectively at T 4 on the PCC cycle. 

Twenty-four output devices may be referenced by the output instruction. 

OUT 01 RRM MM1 (Output data lines)-(A). The content of register A 
is made available to external equipment at state T1 
and the content of the instruction register is made 
available to external equipment at state T2 of the PCC 
cycle. R RMMM denotes output device number (R R i-
00). 

MACHINE INSTRUCTION 
HALT INSTRUCTION - One Byte 

(one cycle - PCI) 

HLT 00 000 OOX 
or 

11 111 111 

On receipt of the Halt Instruction, the activity of the 
processor is immediately suspended in the STOPPED 
state. The content of all registers and memory is un­
changed. The P-counter has been updated and the 
internal dynamic memories continue to be refreshed. 
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APPENDIX II 

INTERNAL PROCESSOR OPERATION 

I nternally the processor operates through five different states: 

Internal State 

NORMAL 

T1 -----i 

INTERRUPT 

T2 ---l 

WAIT 

T3 ---l NORMAL 

STOPPED 

T4 and T5 ---l 

The 8008 is driven by two non-overlapping 
clocks. Two clock periods are requiredJor 
each state of the processor. A SYNC signal 
(divide by two of if>2) is sent out by the 8008. 
This signal distinguishes between the two clock 
periods of each state. 

The following timing diagram shows the typi­
cal activity during each state. Note that if>, is 
generally used to precharge all data lines and 
memories and if>2 controls all data transfers 
within the processor. 

Typical Function 

Send out lower eight bits of address and increment 
program counter. 

Send out lower eight bits of address and surpress 
incrementing of program counter. 

Send out six higher order bits of address and two 
control bits, D6 and D]" Increment program coun­
ter if there has been a carry from T1. 

Wait for READY signal to come true. Refresh in­
ternal dynamic memories while waiting. 

Fetch and decode instruction; fetch data from 
memory; output data to memory. Refresh 
internal memories. 

Remain stopped until INTERRUPT occurs. 
Refresh internal memories. 

Execute instruction and appropriately transfer data 
within processor. Content of data bus transfer is 
available at I/O bus for convenience in testing. 
Some cycles do not require these states. In those 
cases, the states are skipped and the processor 
goes directly to T1. 

SYNC J \'-------'( 
fooIl .. r----- ONE MACHINE STATE-----i.~1 

I 1 I 
, 'I 1 I.., I. ..,- '1 

PRECHARGE I PRECHARGE 1 WRITE/ 
INTERNAL , INTERNAL REFRESH 

AMNEMDDDRAYTA I MEMDRY 1 INTERNAL 
WRITE & .1 MEMORY 

BUS I OATA BUS 

I. • • .1 
READ INTERNAL EXECUTE 1 
MEMORY AND ALU 
PRECHARGE OPERATION I 
ADDER CKTS 1 

Figure 15. Internal Timing Activity Within Any State 
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(CYCLE 1) (HLT. INT + RETURN (CF)) + (CYCLE 2) (OUT + LMr) + (CYCLE 3) (LMI + JUMP (CF) + CALL (CF)) 

l 
CYCLE 1 (CYCLE 1) (HL T • iNT) 

J 
r-ICYCLE 21 T1 T2 T3 T4 T5 

imc"V 
t (CYCLE 2) (LMI + JUMP + CALL) 

(CYCLE 1) (LrM + ALUM + ALUI + INP + OUT + Lrl + JUMP + CALL) 

(CYCLE 1) (LMr) 

NORMAL RETURN AT END OF MEMORY CYCLE 

NOTE: C.F. INDICATES A FAILED CONDITION 

Figure 16. Transition State Diagram (Internal) 

39 



INTERNAL PROCESSOR OPERATION 

INDEX REGISTER INSTRUCTIONS 

INSTRUCTION CODING #OF STATES 
OPERATION TO EXECUTE 

0 7 0 6 0 5 0 4 0 3 ~01 DO INSTRUCTION T1 (2) 

1 1 D D D S S S Lrl r2 (5) PCLOUT 
(4) 

1 1 D D D 1 1 1 LrM (8) PCLOUT 

1 1 1 1 1 S S S LMr (7) PCLOUT 

0 0 D D D 1 1 0 Lrl (8) PCLOUT 

0 0 1 1 1 1 1 0 LMI (9) PCLOUT 

0 0 D D D 0 0 1 INr (5) PCLOUT 

0 0 D D D 0 0 0 DCr (5) PCLOUT 

ACCUMULATOR GROUP INSTRUCTIONS 

1 0 P P P S S S ALU OP r (5) PC LOUT 

1 0 P P P 1 1 1 ALU OP M (8) PCLOUT 

0 0 P P P 1 0 0 ALU OP I (8) PCLOUT 

0 0 0 0 0 0 1 0 RLC (5) PC LOUT 

0 0 0 0 1 0 1 0 RRC (5) PCLOUT 

0 0 0 1 0 0 1 0 RAL (5) PCLOUT 

0 0 0 1 1 0 1 0 RAR (5) PCLOUT 

PROGRAM COUNTER AND STOCK CONTROL INSTRUCTIONS 

0 1 X X X 1 0 0 JMP (11 ) 

0 1 0 C C 0 0 0 JFc (90rll) 

0 1 1 C C 0 0 0 JTc (9 or 11) 

0 1 X X X 1 1 0 CAL (11 ) 

0 1 0 C C 0 1 0 CFc (9 or 11) 

0 1 1 C C 0 1 0 CTc (9 or 11) 

0 0 X X X 1 1 1 RET (5) 

0 0 0 C C 0 1 1 RFc (30r 5) 

0 0 1 C C 0 1 1 RTc (30r 5) 

0 0 A A A 1 0 1 RST (5) 

I/O INSTRUCTIONS 

0 1 0 0 M M M 1 INP (8) 

0 1 R R M M M 1 OUT (6) 

MACHINE INSTRUCTIONS 

0 0 0 0 0 0 0 X HLT (4) 

1 1 1 1 1 1 1 1 HLT (4) 

NOTES: 
1. The first memory cycle is always a PCI (instruction) cycle. 
2. Internally, states are defined as Tl through T5. In some cases 

more than one memory cycle is required to execute an instruction. 
3. Content of the internal data bus at T4 and T5 is available at the 

data bus. This is designed for testing purposes only. 
4. Lower order address bits in the program counter are denoted 

by PCL and higher order bits are designated by PCH. 
5. During an instruction fetch the instruction comes from memory 

to the instruction register and is decoded. 
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PCLOUT 

PCLOUT 

PCLOUT 

PCLOUT 

PCLOUT 

PCLOUT 

PC LOUT 

PCLOUT 

PCLOUT 

PC LOUT 

PCLOUT 

PCLOUT 

PCLOUT 

PCLOUT 

MEMORY CYCLE ONE (1) 

T2 T3 T4(3) T5 --
PCHOUT FETCH INSTR,(5) SSSTO REG. b REG. b TO DD 

TO IR & REG. b (6) 

PCHOUT FETCH I NSTR. .. 
TO IR & REG.b (7) 

PCHOUT FETCH INSTR. SSSTO REG. b .. 
TO IR & REG. b 

PCHOUT FETCH INSTR. 
TO IR & REG.b 

.. 
PCHOUT FETCH INSTR. .. 

TO IR & REG.b 
PCHOUT FETCH INSTR. X ADD OP" FLAGS 

TO IR & REG. b AFFECTED 
PCHOUT FETCH INSTR. X SUB OP. FLAGS 

TO IR & REG. b AFFECTED 

PCHOUT FETCH INSTR. SSS TO REG. b ALU OP " FLAGS 
TO IR & REG. b AFFECTED 

PCHOUT FETCH INSTR. .. 
TOIR&REG.b 

PCHOUT FETCH INSTR. .. 
TO IR & REG. b 

PCHOUT FETCH INSTR. X ROTATE REG. A 
TO IR & REG. b CARRY AFFECTED 

PCHOUT FETCH INSTR. X ROTATE REG. A 
TO IR & REG.b CARRY AFFECTED 

PCHOUT FETCH INSTR. X ROTATE REG. A 
TOIR&REG.b CARRY AFFECTED 

PCHOUT FETCH INSTR. X ROTATE REG. A 
TOIR&REG.b CARRY AFFECTED 

PCHOUT FETCH INSTR. .. 
TO IR & REG. b 

PCHOUT FETCH INSTR. 
TO IR & REG. b 

.. 
PCHOUT FETCH INSTR. 

TO IR & REG. b 
.. 

PCHOUT FETCH INSTR. 
TO IR & REG. b 

.. 
PCHOUT FETCH INSTR. 

TOIR&REG.b 
.. 

PCHOUT FETCH INSTR. .. 
TO IR & REG. b 

PCHOUT FETCH INSTR. POP STACK X 
TOIR&REG.b 

PCHOUT FETCH INSTR. POP STACK (13) X 
TOIR&REG.b 

PCHOUT FETCH INSTR. POP STACK (13) X 
TO IR & REG. b 

PCHOUT FETCH INSTR. REG. a TOPCH REG. b TO PCL 
TOREG.bAND (14) 
PUSH STACK 
(O-REG. a) 

PCHOUT FETCH INSTR. .. 
TOIR&REG.b 

PCHOUT FETCH INSTR. 
TO IR & REG.b 

.. 
PCHOUT FETCH INSTR. 

TOIR&REG.b 
& HALT (18) 

PCHOUT FETCH INSTR. 
TOIR&REG.b 
& HALT (18) 

6. Temporary registers are used internally for arithmetic operations 
and data transfers (Register a and Register b.l 

7. These states are skipped. 
8. PCR cycle (Memory Read Cycle). 
9. "X" denotes an idle state. 

10. PCW cycle (Memory Write Cycle). 
11. When the JUMP is conditional and the condition fails, states 

T4 and T5 are skipped and the state counter advances to 
the next memory cycle. 



-

MEMORY CYCLE TWO 

T1 T2 T3 T4 T5 

REG. LOUT REG. H OUT DATA TO X REG.b 
(S) REG.b (9) TO DOD 

REG. LOUT REG. H OUT REG.b 
(10) TO OUT 

PCLOUT (S) PCHOUT DATA TO X REG.b 
REG.b TO DOD 

PCLOUT(10) PCHOUT DATA TO .. 
REG.b 

REG. LOUT REG. H OUT DATA TO X ALU OP - FLAGS 
(S) REG.b AFFECTED 

PCLOUT (S) PCHOUT DATA TO X ARITH OP - FLAGS 
REG.b AFFECTED 

PCLOUT(S) PCHOUT LOWER ADD. 
TO REG. b 

PC LOUT (B) PCHOUT LOWER ADD. 
TO REG. b 

- PCLOUT(B) PCHOUT LOWER ADD. 
TO REG.b 

PCLOUT(S) PCHOUT LOWER ADD. 
TO REG. b 

PCLOUT(S) PCHOUT LOWER ADD. 
TO REG b 

PC LOUT (B) PCHOUT LOWER ADD. 
TO REG. b 

REG.A REG.b DATA TO ONDff REG.b 
TO OUT (1S) TO OUT REG.b IoUT(16 TO REG.A 

REG. A (1S) REG.b X 
TO OUT TO OUT (17) 

I I I 
12. When the CALL is conditional and the condition fails, states 

T4 and T5 are skipped and the state counter advances to 
the next memory cycle. If the condition is true, the stack 
Is pushed at T4, and the lower and higher order address 
bytes are loaded into the program counter. 

13. When the RETURN condition is true, pop up the stack; 
otherwise, advance to next memory cycle skipping T4 and T5. 

14. Bits 03 through Os are loaded into PCL and all other bits 
are set to zero; zeros are loaded into PCH. 

.. 

.. 

.. 

.. 

.. 

.. 

MEMORY CYCLE THREE 

T1 T2 T3 T4 TS 

REG.L REG.H REG.b 
OUT OUT TO OUT 

PCLOUT PCHOUT HIGHER ADD . REG.a REG.b 

REG.a TOPCH TO PCl 

PCLOUT PCHOUT HIGHER ADD . REG.a REG.b 

REG.a (11) TOPCH TO PCl 

PC LOUT PCHOUT HIGHER ADD . REG.a Ht:ll. D 

REG.a (11) TOPCH TO PCl 

PC LOUT PCHOUT HIGHER ADD . "REG: a REG.b 
REG.a TO PCH TO PCl 

PClOUT PCHOUT HIGHER ADD . REG.a REG.b 
REG. a (12) TOPCH TO PCl 

PCLOUT PCHOUT f'UGHER ADD. REG.a REG.b 
REG.a ·(12) TO PCH TO pel 

I I I I I 
15. PCC cycle 0/0 Cycle). 
16. The content of the condition flip·flops is available at the data bus: 

S at DO, Z at 01, Pat 02, C at 03. 
17. A READY command must be supplied for the OUT operation 

to be completed. An idle T3 state is used and then the state 
counter advances to the next memory cycle. 

18. When a HALT command occurs, the CPU internally remains 
in the T3 state until an INTERRUPT is recognized. Externally. 
the STOPPED state is indicated. 
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101-103 

INITIALIZE 

H & L TO 200 

104 

104 FETCH CHARACTER 
FROM MEMORY 

(H & L ADDRESS) 

CALL 
SUBROUTINE TO 

INCREMENT 

H&L 

Figure 17. Subroutine to Search For Period 
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APPENDIX III 

PROGRAMMING EXAMPLE 

Sample Program To Search A String Of Characters 
In Memory Locations 200-220 For A Period (.) 

MNEMONIC OPERAND EXPLANATION BYTES LOCATION ROM CODE COMMENT 

LLI 200 Load L with 200 2 100 00110110 
101 11001000 (200) 

LHI 0 Load H with 0 2 102 00101110 
103 00000000 (0) 

Loop: LAM Fetch Character from 104 11000111 ASC II 
Memory 

CPI " " Compare it with period 2 105 00111100 • 
106 00101110 ( . ) 

JTZ Found If equal go to return 3 107 01101000 
108 01110111 

( 119) 
109 00000000 

CAL INCR Call increment H&L 3 110 01000110 
subroutine 111 00111100 (60) 

112 00000000 

LAL Load L to A 113 11000110 

CPI 220 Compare it with 220 2 114 00111100 
115 11011100 (220) 

JFZ Loop If unequal go to loop 3 116 01001000 
117 01101000 (104) 
118 00000000 

Found: RET Return 119 00000111 

INCR: INL Increment L 60 00110000 

RFZ Return if not zero 61 00001011 

INH Increment H 1 62 00101000 

RET Return 1 63 00000111 
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Packaging Information 

CERAMIC PACKAGE OUTLINE 
ALTERNATE PIN #1 IDENT. 

(I F NO NOTCH AT END OF PKG.' ~~ 

I 
.275 

L 
'0 J 

~ 

U. S. REGIONAL SALES OFFICES 

Western Tustin, California 92680 

Central Bloomington, Minnesota 55437 

Eastern Lexington, Mass. 02173 

ORIENT SALES OFFICE 

Japan Tokyo 160 INTEL JAPAN CORP. 
Han-Ei 2nd Bldg. 
1-1, Shinjuku, 
Shinjuku-Ku 
Tokyo 160, Japan 
03-354-8251 
Telex: 28426 
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Ordering Information 
(1) The 8008 CPU is available in ceramic only 

and should be ordered as C8008. 

(2) SIMS-01 Prototyping System 

This MCS-8 system for program development 
provides complete interface between the CPU 
and ROMs and RAMs. 1702 electrically pro­
grammable and erasable ROMs may be used 
for the program development. Each board 
contains one 8008 CPU, 1 K x 8 RAM, and 
sockets for up to eight 1702's(2Kx8PROM). 
This system should be ordered as SIM8-01 
(the number of PROMs should also be spe­
cified). Contact Intel regarding availability. 

(3) Memory Expansion 

Additional memory for the 8008 may be 
developed from individual memory com­
ponents. Specify 

RAM 1101 ROM 1702/1602 SR 1404 
1103 1301 2401 

Complete RAM memory systems are available 
from I ntel's Memory System Group. Specify 

in-14 in-16 in-20 
8K x 8 4K x 8 1 K x 8 

(4) MP7-02 ROM Programmer 

This is the programmer board for 1601/1701 
or 1602/1702. The three 1602 control ROMs 
used with the SIM8-01 for an automatic pro­
gramming system are specified by pattern 
numbers A0660, A0661, A0662. Contact 
Intel regarding availability. 

17401 Irving Blvd., Suite K 
(714) 838-1126, TWX 910-595-1114 

800 Southgate Office Plaza, 500 West 78th St. 
(612) 925-3144 

594 Marrett Road, Suite 27 
(617) 861-1136, Telex: 923493 

EUROPEAN SALES OFFICE 

Belgium Bruxelles INTEL CORP. 
216 Avenue Louise 
Bruxelles 1050, Belgium 
Phone: 492003 
Telex: 21060 



MCS-8 INSTRUCTION SET 

Index Register Instructions 
The load instructions do not affect the flag flip-flops. The increment and decrement instructions affect all flip· 
flops except the carry. 

MINIMUM INSTRUCTION CODE 
MNEMONIC STATES DJo 06 Os 04 03 C7: 0, DO DESCRIPTION OF OPERATION 

REQUIRED 

(lILr1r2 151 1 1 0 D D 5 5 5 Load index register " with the content of index register '2. 
\""LILrM 181 1 1 D 0 0 1 1 Load index register r with the content of memory register M. 

LM, 171 1 1 5 S Load memory register M with the content of index register r. 
3 Lri 181 0 D 1 1 0 Load index register r with data B ... B. 

B B B B B B B B 
LMI 191 0 0 Load memory register M with data B ..• B. 

B 8 
IN, 151 0 0 D D 0 0 0 I ncrement the content of index register r (r j A). 

DC, 151 0 0 D D 0 0 1 Decrement the content of index register r (r '" A). 

Accumulator Group Instructions 

The result of the ALU instructions affect all of the flag flip~flops. The rotate instructions affect only the carry flip~flop. 

AD, 151 1 0 0 0 5 5 5 Add the content of index register r, memory register lVI, or data 

ADM 181 1 0 0 0 1 1 1 8 .•. 8 to the accumulator. 

ADI lSi 0 0 0 0 0 1 0 0 

8 8 B B B B B 
AC, 151 0 0 0 5 5 5 Add the content of index register r, memory register M, or data 

ACM 181 0 0 8 .•. 8 to the accumulator with carry. 

ACI 181 0 0 1 

8 B 8 B 8 8 B B 

5U, 151 0 0 1 0 5 5 5 Subtract the content of index register r, memory register M, or 

SUM (8) 0 1 data 8 ... 8 from the accumulator. 

5UI 181 0 1 

B 8 B B B 8 

5B, 151 1 0 1 1 5 5 Subtract the content of index register r, memory register M, or 

58M 181 1 0 0 1 1 1 1 data 8 ... B from the accumulator with borrow. 

581 181 0 0 0 1 1 0 

B B B B 8 8 B 
ND, 151 1 0 1 0 0 5 5 5 Compute the logical AND of the content of index register r, 
NDM 181 1 0 1 0 0 1 1 1 memory register M, or data 8 ... B with the accumulator. 
NDI 181 0 0 0 0 1 0 0 

B B B B B 8 

XR, 151 1 0 1 0 1 5 5 Compute the EXCLUSIVE OR of the content of index register 

XRM 181 1 0 1 0 1 1 1 r, memory register M, or data 8 .•. 6 with the accumulator. 

XRI lSi 0 0 1 0 1 1 0 

B B B B B B B 8 
OR, 151 1 0 1 1 0 5 5 5 Compute the INCLUSIVE OR of the content of index register 
ORM 181 1 0 1 1 0 1 1 1 r, memory register m, or data 8 •.• 6 with the accumulator. 
ORI 181 0 0 1 0 0 0 

8 8 B 8 B 8 

CP, 151 1 0 1 1 1 5 5 5 Compare the content of index register r, memory register M, 

CPM 181 1 0 1 1 1 1 1 1 or data B ... 6 with the accumulator. The content of the 
CPI 181 0 0 1 1 1 1 0 0 accumulator Is unchanged. 

B B B B B B 

RLC 151 0 0 0 0 1 0 Rotate the content of the accumulator left. 

RRC 151 0 0 0 0 0 1 0 Rotate the content of the accumulator right. 

RAL 151 0 0 0 1 0 1 0 Rotate the content of the accumulator left through the carry. 

RAR 151 0 0 0 1 1 0 1 0 Rotate the content of the accumulator right through the carry. 

Program Counter and Stack Control Instructions 

141JMP 1111 0 1 X X X 1 0 0 i Unconditionally jump to memory address 83 .•• 8382 ... 82· 

82 82 82 6 2 8 2 82 8 2 8 2 
X X 83 8 3 8 3 83 83 83 

(5) JFc (9 or 111 0 1 0 C4 C3 000 I Jump to memory address 83 ... 8 38 2 ... 82 if the condition 

82 8 2 82 8 2 8 2 82 8 2 8 2 fljp~flop c is false. Otherwise, execute the next instruction in sequence. 
X X 83 8 3 8 3 83 8 3 8 3 

JTe (9 or 11) 0 1 1 C4 C3 000 I Jump to memory address 83 ... B 382 ... 82 if the condition 

82 82 82 ~ 82 82 8 2 82 flip~flop c is true. Otherwise, execute the next instruction in sequence. 
X X 63 8 3 83 83 8 3 83 

CAL 1111 0 1 X X X 1 1 0 Unconditionally call the subroutine at memory address 83 ... 

B2 a, B2 a, a, B2 a, a, 8382 ..• 82. Save the current address (up one level in the stack). 
X X B3 B3 B:3 83 8 3 8 3 

CFe (9 or 111 0 1 0 C4 C3 0 1 0 Call the subroutine at memory address 83 ..• 8382 ..• 82 if the 
a, 82 82 82 ~ ~ 82 82 condition flip-flop c is false, and save the current address (up one 
X X 83 83 83 83 B3 B3 level in the stack.) Otherwise, execute the next instruction in sequence. 

CTe (90r 11) 0 1 1 C4 C 3 0 1 0 Call the subroutine at memory address B3 ... 8382 •.. 82 if the 
a, B2 82 ~ 82 a, a, B2 condition flip-flop c is true, and save the current address (up one 
X X 83 8 3 8 3 83 B3 83 level in the stack). Otherwise. execute the next instruction in sequence. 

RET 151 0 0 X X X 1 1 1 Unconditionally return (down one level in the stack). 

RFe (3 or 5) 0 0 0 C4 C3 0 1 1 Return (down one level in the stack) if the condition flip-flop c is 

false. Otherwise, execute the next instruction in sequence. 

RTe (3 or 5) 0 0 1 C4 C3 0 1 1 Return (down one level in the stack) if the condition flip-flop c is 

true. Otherwise, execute the next instruction in sequence. 

RES 151 0 0 A A A 1 0 1 ! Call the subroutine at memory address AAAOOO (up one level in the Istack). \ 

Input/Output Instructions 
INP 18i 0 1 0 0 M M M 1 Read the content of the selected input port (MMM) into the 

accumulator. 

OUT 161 0 1 R R M M M 1 Write the content of the accumulator into the selected output 

port (RRMMM, RR f. DOl. 

Machine Instruction 
HLT 141 0 0 0 0 0 0 0 X Enter the STOPPED state and remain there until interrupted. 

HLT 141 1 1 1 1 1 1 1 1 Enter the STOPPED state and remain there until interrupted". 

NOTES. 
(1) SSS = Source Index Register } These registers, '1. are designated A(accumulator-OOO), 

DOD'" Destination Index Register 8to01), C(010}, 0(011), E(100), H(101), L(1101. 
(2) Memory registers are addressed by the contents of registers H & L. 
(3) Additional bytes of instruction are designated by BBBBBBBB. 
(4) X = "Don't Care". 
(5) Flag flip-flops are defined by C4C3: carry (00)' zero (01). sign {10l, parity (111. 
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